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1.
$B$ 1 $Z$ $B$ $\rho$ $B$
$D$ $B$
$\rho$- ( $\rho$-derivaiton) $D$ $B$ $B$
$D(\alpha\beta)=\alpha D(\beta)+D(\alpha)\rho(\beta)(\alpha, \beta\in B)$ $B[X;\rho, D]$
$\alpha X=X\rho(\alpha)+D(\alpha)(\alpha\in B)$
$A/B$ (separable extension) $A\otimes_{B}A$ $A$ A-A-
$a\otimes barrow ab$ (splits) $A/B$ (Hirata
separable extension) $A\otimes_{B}A$ $A$ A-A-
1968 [1]
$H$- G. Szeto




$f$ $B[X;\rho, D]$ $fB[X;\rho, D]=B[X;\rho, D]f$
$B[X;\rho, D]/fB[X;\rho_{)}D]$ $B$ free
$B[X;\rho, D]/fB[X;\rho, D]$ $B$ (resp. )
$f$ $B[X;\rho, D]$ (resp. )




$B[X;\rho]$ $X^{m}-u$ $B[X;D]$ $X^{p}-X-b$
[21]
2
[20] $*$ -positively filtered ring
[4,5]
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2.
2.1. ([5, Proposition 1.2]) $B[X;\rho]$ $m$ $f$
$f=X^{m}-u$
2.2. ([5, Theorems 2.1, 2.2]) $B$ $B[X;\rho]$ $f=X^{m}-u$
$fB[X;\rho]=B[X;\rho]f$ $S=B[X, \rho]/fB[X;\rho],$ $A=B^{\rho}$
(1) $f$
(2) $S$ $A$-
(3) $B/A$ $<\rho>$ - $<\rho>$ $m$ u $B^{\rho}$
$B[X;\rho]$ $\{X^{m}+c|c$ $B^{\rho}$ $\}$
$B$ 2000
G. Szeto L. Xue
2.3. ([25, Theorem 3.6]) $B[X;\rho]$ $f=X^{m}-u$ $fB[X;\rho]=B[X;\rho]f$
(1) $f$
(2) $Z/Z^{\rho}$ $<\rho|$Z $>$ - $<\rho|Z>$ $m$ u $B^{\rho}$
(2) $\Rightarrow$ (1) $B$
(1) $\Rightarrow(2)$ $m$ [7]
G. Szeto L. Xue F. DeMeyer
$B[X;\rho]$
$B$ $Z$ $Z^{\rho}$ $<\rho|Z>-$
2.4. ([10, Theorem 2.2]) $B[X;D]$ $m\geq 2$ $f$
:
(1) $B$ $p$ $f$ $p$-
$f=X^{p^{e}}+X^{p^{e-1}}\alpha_{e}+\cdots+X^{p}\alpha_{2}+X\alpha_{1}+\alpha_{0}$ ,
$m=p^{e}$ $\alpha_{j}\in Z^{D}(1\leq i\leq e),$ $\alpha_{0}\in B^{D}$ .
(2) $B[X;D]$ $Z^{D}[f]$ $V_{B[X;D]}(B[X;D])=Z^{D}[f]$ .









(3) $y_{i},$ $z_{i}\in B$
$\sum_{i}D^{p^{e}-1}(y_{i})z_{i}=1$ , $\sum_{i}D^{k}(y_{i})z_{i}=0(0\leq k\leq p^{e}-2)$
(4) AB $p^{e}$ $Hom(B,B)=B[D]$ (
$B/A$ S. Yuan 1 ) .
$B$ $B$
23
2.6. ([10, Proposition 2.3]) $B$ $Z$ $D$ $B$





$B[X, D]$ $Z$ $Z^{D}$
[13]
$f=X^{p}-Xa-b$ $B$ $Z$
[10, 11] $B$ $Z$-
$B$ $Z$- 26 $u\in B^{D}$
2.7. ([11, Theorem 2]) $B$ $Z$- $D$ $B$ $\delta=D|Z$








3.1. $B$ $Z$ $D$ $B$ $\delta=D|Z$ $B=$
$B^{D}Z$ $B[X, D]$ $f=X^{p^{e}}+X^{p^{e-1}}\alpha_{e}+\cdots+$










3.2. $B$ $Z$ $D$ $B$ $\delta=D|Z$ $Z/Z^{\delta}$
1 $Z^{\delta}Z$ $p^{e}$ $\delta$ $t^{p^{e}}+t^{p^{e-1}}\alpha_{e}+$
$+t^{p}\alpha_{2}+t\alpha_{1}(\alpha_{i}\in Z^{\delta})$ $D^{p^{e}}+\alpha_{e}D^{p^{e-1}}+\cdots+\alpha_{2}D^{p}+\alpha_{1}D=$
0
$(1)$ $B=B^{D}Z=B^{D}\otimes_{Z^{\delta}}Z,$ $B^{D}BB^{D}$ $V_{B}(B^{D})=Z$
(2) $Hom(_{B^{D}}B_{B^{D},B^{D}}B_{B^{D}})=Z[D]=Z\oplus ZD\oplus ZD^{2}\oplus\cdots\oplus ZD^{p^{e}-1}$ .
(3) $Der_{B^{D}}(B)=ZD\oplus ZD^{p}\oplus$ $\oplus ZD^{p^{e-1}}$ .
Der$Z^{\delta}(Z)=Z\delta\oplus Z\delta^{p}\oplus\cdot\cdot\cdot$ $\oplus Z\delta^{p^{e-1}}$ .
(4) $Z[X;\delta]$ $Z^{\delta}[f]$ - $B[X;D]=Z[X;\delta]\otimes_{Z^{\delta}}B^{D}$
$=Z[X;\delta]\otimes_{Z^{\delta}[f]}B^{D}[f]$ , $f=X^{p^{e}}+X^{p^{e-1}}\alpha_{e}+\cdots+X^{p}\alpha_{2}+X\alpha_{1}$ .




$B^{D}$ $Z/Z^{\delta}$ 1 [5, Theorem $3.3(d)|$
$\sum_{i}\delta^{p^{e}-1}(x_{i})y_{i}=1\delta>$ $\sum_{i}\delta^{k}(x_{i})y_{i}=0(0\leq k\leq p^{e}-2)$
79
$y_{i}\in Z$ $\varphi_{i}$ : $Barrow B^{D}$ $\varphi_{i}=\tau(x_{i})_{r}$
$\sum_{i}\varphi_{i}(b)y_{i}=\sum_{i}\tau(bx_{i})y_{i}$
$= \sum_{i}\sum_{j=0}^{e}\alpha_{j+1}D^{\psi-1}(bx_{i})y_{i}$
$= \sum_{i}\sum_{j=0}^{e}\alpha_{j+1}l^{\gamma}\sum_{\nu=0}^{i-1}(\dot{\emptyset} -1\nu)D^{\psi-1-\nu}(b) \delta^{\nu}(x_{i})y_{i}$










$B[X;D]$ 1, $D,$ $D^{2},$ $\cdots,$ $D^{p^{e}-1}$ $Z$ 1
([10, Lemma 2.1]). $Hom(_{B^{D}}B_{B^{D},B^{D}}B_{B^{D}})=Z[D]=Z\oplus ZD\oplus$
$ZD^{2}\oplus\cdots\oplus ZD^{p^{e}-1}$
(3) $\triangle$ $Der_{B^{D}}(B)$ (2) $\triangle=\sum_{k=1}^{p^{e}-1}z_{k}D^{k}(z_{k}\in Z)$





1, $D,$ $D^{2},$ $\cdots,$ $D^{p^{e}-1}$ $B$ 1 ([10, Lemma 2.1])
$az_{\nu}= \sum_{k=\nu}^{p^{e}-1}(\begin{array}{l}k\nu\end{array})z_{k}D^{k-\nu}(a)(a\in B, 1\leq\nu\leq p^{e}-1)$.
$\sum_{k=\nu+1}^{p^{e}-1}(\begin{array}{l}k\nu\end{array})z_{k}D^{k-\nu}=0$ .
1, $D,$ $D^{2},$ $\cdots,$ $D^{p^{c}-1}$ $B$ 1
$(\begin{array}{l}k\nu\end{array})z_{k}=0(1\leq\nu<k\leq p^{e}-1)$ .
[5, Theorem 3.1] $\triangle$ $ZD\oplus ZD^{p}\oplus\cdots\oplus ZD^{p^{e-1}}$
(3)
(4) (1) [7, Corollary 2.5]
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